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Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 6, 1 1, 16 and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dierickx (US PG-PUB # 2001/0045508) in view of Nakamura et al. 
(5,289,286). 

[Claims 1,25] 

Dierickx teaches an image-sensing apparatus (figure 1) comprising a plurality of pixels the pixels 
(10) each comprising comprise a photoelectric conversion portion (1) that has a photosensitive 
element for producing an electric signal in accordance with amount of incident light and that 
outputs a signal obtained by converting the electric signal natural-logarithmically (Paragraphs 25 
and 26, figures 1 and 2). Dierickx further teach that to calibrate the PRNU (pixel response non 
uniformities or variation in sensitivity of the photoelectric conversion portion) of each pixel, a 
reading of the pixel is done with a predetermined current and added with a current injected from 
the current source 2 (injecting an electric charge into the photoelectric conversion portion, 
Paragraph 27). A controller would be inherently taught. Dierickx does not explicitly teach an 
integrator circuit. 

However Nakamura et al. teaches an integrator circuit (figure 13, transistor 2b and 
capacitor 3) that integrates the signal output from the photoelectric conversion portion (figures 



Application/Control Number: 09/620,498 Page 3 

Art Unit: 2615 

12 and 13, photoelectric portion 1) so that a signal integrated by the integrator circuit is fed by 
way of the lead-out path (V Q ) to the output signal line (col. 30 lines 30-60). 

Therefore taking the combined teachings of Dierickx and Nakamura, it would have been 
obvious to one skilled in the art at the time the invention was made to have been motivated to 
have an integrator circuit that integrates the signal output from the photoelectric conversion 
portion so that a signal integrated by the integrator circuit is fed by way of a lead-out path to the 
output signal line as taught by Nakamura into the circuit of Dierickx in order to integrate and 
store the charges accumulated on the photoelectric portion to obtain a strong signal that 
facilitates the signal processing. 
[Claim 2] 

Dierickx discloses an array of pixels are arranged a matrix (Paragraphs 3 and 4). 
[Claims 6 and 27] 

Dierickx discloses an amplifying transistor (48) in third embodiment (figure 4) (Paragraph 34) in 
order to amplify the signal readout within the pixel. The leadout path is taught in Nakamura (col. 
30 lines 30-60). 
[Claims 1 1 and 26] 

Dierickx discloses a first transistor (7) for reading out the signal acquired in the photosensitive 
element and converted to a voltage drop across the first transistor (Paragraph32). A transistor is 
read as a switch that is used for selecting pixels one after another and turning on and off the 
electric signal output line. 
[Claim 16] 
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Dierickx teaches to calibrate the PRNU (pixel response non uniformities or variation in 
sensitivity of the photoelectric conversion portion) of each pixel, a reading of the pixel is done 
with a predetermined current and added with a current injected from the current source 2 
(injecting an electric charge into the photoelectric conversion portion, Paragraph 27). A 
controller would be inherently taught. Dierickx further teaches that the method is advantageous 
because no illumination of light is necessary which means that the controller detects variations in 
sensitivity of the photoelectric conversion portion of the individual pixels with the photosensitive 
elements of the individual pixels kept in a dark state. 

3. Claims 7, 8 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dierickx (US PG-PUB # 2001/0045508) in view of Nakamura et al. (5,289,286) and in further 
view of Kuroda (6,512,543). 
[Claims 7 and 28] 

Dierickx in view of Nakamura teach the limitations of claim 6 and 25 but fails to teach load 
resistors or constant current sources connected to the output serial line, a total number of the load 
resistors or constant current sources being smaller than a total number of pixels. 

Nevertheless, Kuroda teaches a CMOS image sensor wherein constant current sources 
(Figure 1, Element 44) are connected to the output signal line (Figure 1, Element 43), a total 
number of constant sources being smaller than the total number of pixels (There are 3 constant 
current sources for 9 pixels). The combination of the constant current sources would have been 
obvious, both the inventions of Moose and Kuroda are of CMOS image sensors. The load 
transistor in Kuroda serves as a constant current source for the source follower circuit including 
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the load transistor and it determines an electric current flowing in that source follower circuit 
column 7, Line 60 through Column 8, line 9). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to configure the invention of CMOS image sensor of Dierickx in view of Nakamura 
with the constant current source of Kuroda in order to determine the current flowing through the 
source follower circuit. 
[Claim 8] 

Kuroda further discloses wherein the constant-current sources each comprise a resistive 
transistor (44) having a first electrode connected to the output signal line, a second electrode 
connected to a direct- current voltage, and a control electrode connected to a direct-current 
voltage (44). 

4. Claims 14 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dierickx (US PG-PUB # 2001/0045508) in view of Nakamura et al. (5,289,286) and in further 
view of Hynecek (US 6,323,479). 
[Claims 14 and 29] 

Dierickx in view of Nakamura teach the limitations of claims 1 and 25 but fails to teach wherein, 
during image sensing, the pixels can operate selectively either in a first state in which the 
photoelectric conversion portion converts the electric signal linearly and in a second state in 
which the photoelectric conversion portion converts the electric signal natural logarithmically. 

However, Hynecek teaches a sensor pixel linear and logarithmic response, further 
disclosing, during image sensing, the pixels can operate selectively either in a first state in which 
the photoelectric conversion portion converts the electric signal linearly and in a second state in 
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which the photoelectric conversion portion converts the electric signal natural logarithmically 
(Abstract, Column 2, Line 60 through Column 3, Line 31). The logarithmic range begins after 
the region of sub-threshold conduction begins. The device of Hynecek provides for two regions 
of predetermined voltage. When the first predetermined is exceeded, the logarithmic response 
begins. When the second predetermined voltage is reached, the linear response begins. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to configure solid state imaging device of Dierickx in view of Nakamura with the 
sensor pixel with linear and logarithmic response of Hynecek in order to obtain white balance 
without the use of multiplication and division which are needed to be performed every time the 
color temperature changes during the linear region. Therefore in order to simplify the circuit the 
white balance are performed for logarithmic response without the use of multiplication and 
division. 

Allowable Subject Matter 

5. Claims 10, 12, 13, 15, 17, 18, 20-24, 30-34, 35-39 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claims 30-34, 35-39 the prior art fails to suggest or teach An image-sensing apparatus 
comprising a plurality of pixels, the pixels each comprising a photoelectric conversion portion 
including . . . a first transistor having a first electrode connected to the second electrode of the 
photosensitive element, a second electrode, and a control electrode, the first transistor receiving 
an output current from the photoelectric element, the first transistor having a plurality of 
potentials applied to the second electrode among other elements". 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yogesh K Aggarwal whose telephone number is (571) 272-7360. 
The examiner can normally be reached on M-F 9:00AM-5 :30PM. 

7. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Groody can be reached on (571) 272-7950. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

8. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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March 18, 2005 



